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httcense.Abstract Background: The increase in asthma rates has been linked epidemiologically to the rapid
disappearance of Helicobacter pylori, a bacterial pathogen that persistently colonizes the human
stomach. Recent evidence indicates that, H. pylori may have protective effects on allergic diseases.
Objective: The aim of this study was to explore the relationship between asthma and H. pylori
infection in a population with high prevalence of H. pylori infection.
Patients and methods: One hundred and seventeen asthma cases were eligible for the study in
addition to 86 non asthma cases as control. Pre and post – bronchodilator spirometry, assay of
Total serum immunoglobulin E (IgE) by enzyme immunoassay technique (ELISA) and 14C Urea
Breath Test (UBT) were done. Out of 41 asthmatic cases with positive H. pylori were 22 patients
had mild asthma, 14 had moderate asthma, and 5 only had severe asthma with statistically signif-
icant difference between them.
Results: The mean serum level of Total IgE was signiﬁcantly higher (190.04 ± 111.9) in patients
group than control group (94.13 ± 46.49) with p-value 0.000, while the mean UBT was signiﬁcantly
lower (325.85 ± 261.35) in patients group than control group (1068.67 ± 680.7) with p-value 0.000.
AS regard pulmonary function tests (FEV1 and FVC), there was statistically signiﬁcant difference
between positive H. pylori asthmatic and negative H. pylori asthmatic.
Conclusion: We demonstrate an inverse association between H. pylori and asthma in a popula-
tion with a high prevalence of H. pylori.
ª 2012 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V.
Open access under CC BY-NC-ND license.est Department, Faculty of
ansoura 35116, Egypt. Tel.:
.com (E.O. Arram).
e Egyptian Society of Chest
g by Elsevier
of Chest Diseases and Tuberculos
p://dx.doi.org/10.1016/j.ejcdt.2012.Introduction
The prevalence of airway allergic disease such as asthma has
over the years increased in developed countries. The causes
of this increase remain largely unknown. Proposed associa-
tions include changes in smoking habits, [1]. Exposure to
food-borne and orofecal infections [2,3] types of dwellings,
[4]. Ownership of furry animals [5], number of siblings, familyis. Production and hosting by Elsevier B.V.
10.009
42 E.O. Arram et al.income/education level [6], and the presence of particulates in
diesel exhaust [7].
The inverse association between family size and manifesta-
tions of allergy has been consistently found, and there is also a
much-published potential link between allergy and childhood
infection, especially with Helicobacter pylori [8].
H. pylori, gram-negative, microaerophilic gastric bacteria
persistently colonize much of the world’s population. H. pylori
lives in the mucous layer lining the stomach where it persists
for decades. It is acquired usually before the age of 10, and
is transmitted mainly in families [9].
H. pylori is almost exclusively acquired in childhood and
antibody responses are present for decades or life, consistent
with the persistent gastric colonization. The prevalence of ato-
py and asthma has increased worldwide [10].
The ‘‘hygiene hypothesis’’, that reduced childhood expo-
sure to microorganisms modiﬁes polarized Th1/Th2 responses
leading to more allergic disorders, has been proposed to ex-
plain this increase [11].
It is well known that H. pylori colonization of the gastric
mucosa stimulate the release of various proinﬂammatory sub-
stances such as cytokines, eicosanoids and proteins of acute
phase [12].
Therefore, a pathogenetic link between H. pylori infection
and disease characterized by activation of inﬂammatory medi-
ators and/or induction of autoimmunity might exist [13].
However, there is insufﬁcient data to ascertain whether
there is a relationship between H. pylori infection and asthma
[14].
We hypothesized that the presence of H. pylori antibodies
would be inversely related to asthma. A recent cross-sectional
study of adults in Iceland, Estonia and Sweden suggested an
inverse association of antibodies to H. pylori and self-reported
hay fever or asthma [15].
Therefore, the aim of this work was to assess the H. pylori
infection in group of patients with bronchial asthma to deter-
mine whether there is relationship between H. pylori infection
and bronchial asthma or not.
Subjects and methods
Case selection
The case control study was conducted on 117 asthma cases and
86 non asthma control cases. Subjects were considered to have
a diagnosis of ‘‘asthma’’ as having recurrent episodic wheez-Table 1 Demographics and laboratory data of the case control stu
Group Asthma cases
Age (years) 41.50 ± 15.18
Sex
female 59.8%
male 40.2%
Atopic status (%)
Non-atopic 36.4%
atopic 63.6%
Total IgE (U/ml) 190.04 ± 111.9
Urea Breath Test (cpm) 325.85 ± 261.3
Data are represented as mean ± SD.ing, chest tightness, dyspnea and 12% change in FEV1 post-
bronchodilator, asthmatic patients were categorized according
to asthma severity into mild persistent and moderate persistent
and sever based on revised GINA guidelines [16].
Exclusion criteria: Cases and controls were excluded if they
were <18 orP65 years old; were current unstable cardiac dis-
ease, uncontrolled hypertension, lung disease other than asth-
ma, or neuromuscular disease.
Both patients and control groups subjected to the
following:
Spirometry
Pre- and post-bronchodilator spirometry was performed
according to American Thoracic Society guidelines. At least
three technically accepted maneuvers were performed and the
best value was recorded [17].
Total serum immunoglobulin E (IgE) by enzyme immunoas-
say technique (ELISA) [18].
Urea Breath Test (UBT), using the heliprobe TM System
works with the 14C isotope as a label. UBT system is recom-
mended by European H. pylori experts as the ﬁrst choice and
the most reliable non-invasive test for diagnosing an active
infection as well as for follow-up of eradication of infection
[19].
Statistical analysis
The data collected were statistically analyzed using statistical
package for social sciences (SPSS/version 16) software. (Inc.,
Chicago, USA). Parametric data was expressed as
mean ± SD, and non parametric data was expressed as num-
ber and percentage of the total.
Student’s test for quantitative independent variables was
done for analysis of difference between two groups. Correla-
tion between quantitative variables is done using Pearson’s
bivariate test. Chi-square test of signiﬁcance was used in order
to compare proportion between tow categorical variables.
In all tests, p-value <0.05 is considered signiﬁcant, p-value
<0.01 is considered highly signiﬁcant.
Results
This study was conducted on 117 cases with clinically deﬁnite
asthma and 86 non asthma control cases, both patients and
control were cross matched for age and sex.dy population.
(n= 117) Control cases (n= 86) p-Value
38.78 ± 12.83 0.181
64% 0.551
36%
45.0%
55.0%
94.13 ± 46.49 0.000
5 1068.67 ± 680.7 0.000
Figure 1 Bar of mean of IgE in asthmatic cases and control
group.
Table 2 Distribution of H. Pylori among studied groups.
ve H. pylori +ve H. pylori Total
Asthma cases
n 76 41 117
% 65 35 100.00
Control cases
n 31 55 86
% 36 64 100.00
Total
n 107 96 39
% 52.7 47.3 100.00
p Value 0.000
H. pylori signiﬁcant when p< 0.05.
Figure 2 Bar of mean of H. pylori testing in asthmatic cases and
control group.
Table 3 Comparison between positive and negative H. pylori
patients in relation to severity of asthma.
Mild asthma Moderate asthma Severe asthma
+ve H. pylori
n 22 14 5
% 53.7 34.1 12.2
ve H. pylori
n 20 32 24
% 26.3 42.1 31.6
Total
n 42 46 29
% 35.9 39.3 24.8
p Value 0.007
0
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Negative
Positive
Figure 3 H. pylori level in relation to severity of asthma (mild,
moderate, severe respectively) (p, 0.007).
Table 4 Comparison between positive and negative H. pylori
asthmatic patients regarding pulmonary function tests.
+ve H. pylori
asthmatic
ve H. pylori
asthmatic
p-value
FEV1
Mean ± sd 77.05 ± 8.3 60.64 ± 10.25 0.03
FVC
Mean ± sd 74.22 ± 7.4 61.54 ± 9.2 0.05
Signiﬁcant when p< 0.05.
Asthma is inversely associated with Helicobacter pylori status 43Table 1 presents the demographics and laboratory data of
the case control study population as regard age, sex, Total
IgE, atopic status, and Urea Breath Test.
The mean age at onset among asthmatic patients was
(41.50 ± 15.18), while in the control group was (38.78 ±
12.83). The mean serum level of Total IgE was signiﬁcantly
higher (190.04 ± 111.9) in patients group than control group
(94.13 ± 46.49). p-Value 0.000 (Fig. 1).The mean UBT was signiﬁcantly lower (325.85 ± 261.35)
in patients group than control group (1068.67 ± 680.7)
p-value 0.000 (Fig. 2).
Positive H. pylori was found in 41/117 (35%) of asthmatic
cases compared to 55/86 (64%) of control with statistically
signiﬁcant difference (p, 0.000) as shown in Table 2.
Out of 41 asthmatic cases with positive H. pylori were 22
patients had mild asthma, 14 had moderate asthma, and 5 only
had severe asthma with statistically signiﬁcant difference
between them (p, 0.000) as shown in Table 3, (Fig. 3).
44 E.O. Arram et al.In Table 4, there was statistically signiﬁcant difference be-
tween positive H. pylori asthmatic and negative H. pylori asth-
matic as regard pulmonary function tests (FEV1 and FVC) (p,
0.03, 0.05), respectively.
Discussion
Reduced exposure to orofecal organisms has been suggested as
an explanation for the increasing prevalence of atopy and asth-
ma, but studies of multiple organisms have had conﬂicting re-
sults [20].
H. pylori are among organisms that infect humans as they
colonize the gastric mucosa in early life and then produce a
chronic persisting infection and an inﬂammatory response that
persists indeﬁnitely unless eradicated [21].
We studied case control study to examine the relationship
between asthma and H. pylori. H. pylori was common in both
cases and controls, in accordance with national estimates [22].
Seroprevalence and ethnic differences in H. pylori infection
among adults in the Unites States. In the present study H. py-
lori was positive. In 35% of asthmatic cases compared to 64%
in control cases with signiﬁcant difference. Matricardi et al.,
[23] found that asthma and rhinitis were inversely related to
gradient of exposure to the microbes (H. pylori, Toxoplasma
gonadii and hepatitis A).
Chen and Blaser [24] proposed that H. pylori infection
could be protective against asthma but recommended further
prospective studies to delineate the underlying mechanism.
In contrast to our results Tsang et al., [25] and soad [26]
concluded that bronchial asthma might not be associated with
H. pylori.
Pulmonary function tests showed signiﬁcant difference be-
tween H. pylori positive and negative asthmatic, these data
suggest that there was association between H. pylori and lung
functions of this microbe infected asthmatic.
Study was done by National Heart lung and Blood Institute
(NHLBI) [27] on asthmatic patients 18 years of age and older,
they hypothesized that vaculoating cytotoxin A and other tox-
ins produced by H. pylori may have a role in the pathogenesis
of lung disease and in the subclinical decline in lung functions
seen with aging.
While study was done by fullerton and his colleagues [28]
on 2437 randomly selected children and adults for those pul-
monary function test, serum IgE and H. pylori serological
analysis were done. They found that there was no signiﬁcant
association between H. pylori and decline in pulmonary func-
tion test.
Attention has focused on exogenous exposure to environ-
mental microbes and antigens which have the ability to regu-
late and balance the development of the immune system in
humans [29]. An infection involving the gastrointestinal tract
may be particularly relevant to this mechanism because gut
associated lymphoid tissue is critical for maturation of muco-
sal immunity [30]. H. pylori positive persons have lymphoid
cells, including helper and regulatory T cells in the gastric
Lamina propria and these cell populations are essentially ab-
sent in H. pylori negative persons [31].
H. pylori stimulates a mixed adaptive immune response
with strong T-regulatory component in human gastric mucosa.
Matricardi et al., found that respiratory allergy is less fre-
quent in people heavily exposed to orofecal and food bornemicrobes and that bacterial and viral infections prevent allergic
diseases by switching T-helper cells towards the Th1 direction.
Potential mechanisms by which H. pylori could alter asth-
ma presentation include immune modiﬁcations or an effect
on gastroesophageal reﬂux disease (GERD). Although H. py-
lori colonization recruits neutrophils, T and B lymphocytes
and macrophages to the stomach [32], H. pylori generally per-
sists for the host’s lifetime [33], reﬂecting immune evasion and
modiﬁcation of host inﬂammatory, innate, and adaptive im-
mune responses. H. pylori may alter the polarized Th1/Th2
T cell response through dendritic cell-mediated T-cell expres-
sion of IL-12, TNF-a, and IFN-c [34].
H. pylori upregulate Toll-like receptor 4 (TLR4) and
although results are complex, human and murine studies sug-
gest that activation of TLR4 may be protective against allergic
asthma [35].
Associations between GERD and asthma also are well-
established. Longitudinal studies show that asthma is a risk
factor for development of GERD, and that GERD can trigger
asthma [36]. H. pylori, is inversely associated with GERD.
Although we did not speciﬁcally assess for GERD in this
study, possibility exists that the inverse association between
H. pylori and asthma reﬂects protection from GERD [37].
In conclusion, our data suggest that H. pylori is inversely
associated with asthma.
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